Knowledge Management (KM) 
Introduction
Knowledge is power. Some people consider knowledge as a process on how to do things in a good manner with less effort and produce more output. In the context of information system, knowledge is an origin by information, which comes from the data processed. Knowledge is information that is contextual, relevant, and actionable. The conceptual of knowledge also could be as information in action as proposed by O'Dell et. al. [12] . The relationship between data, information and knowledge is shown in Figure 1 . According to Nonaka and Taekuchi [11] , knowledge could also be categorized into two types that are explicit and tacit. The differences between the two types of knowledge are shown in Table 1 . Therefore knowledge is an asset that should be managed well to be more valuable and more meaningful. The understanding of knowledge is very essential as we are about to define what does it really mean by knowledge management. There are many definitions given from many perspectives. Three most important perspectives are management perspective, business perspective and IT perspective. According to the management perspective: "Knowledge Management (KM) is a fluid mix of framed experience, values, contextual information, and expert insight that provides a framework for evaluating and incorporating new experiences and information. It originates and is applied in the minds of knowers. In organizations, it often becomes embedded not only in documents or repositories but also in organizational routines, processes, practices, and norms" [5] .
The role of KM in the business world is very obvious. Here are two most widely cited definitions given by the business perspective: "KM is an audit of "intellectual assets" that highlights unique sources, critical functions and potential bottlenecks which hinder knowledge flows to the point of use. It protects intellectual assets from decay, seeks opportunities to enhance decisions, services and products through adding intelligence, increasing value and providing flexibility." [7] . So far, we have seen definitions from the management and business perspectives. Another vital perspective to be considered is the Information Technology (IT) perspective, as what we propose here: "KMS is a system for managing, gathering, organizing, refining, analyzing, and disseminating of knowledge in all of its forms within an organization for certain purposes. It supports organizational functions while addressing the needs of the individuals within a purposeful context." The root of KM as proposed by Skryme [15] , can be viewed in different ways as shown in Figure 2 . There are a lot of definitions that are given by some people who are involved in this area. For example, Turban and Jay [16] , defined KM as a process that helps organizations identify, select, organize, disseminate, and transfer important information and expertise that are part of the organizational memory that resides within the organization in an unstructured manner. This enables effective and efficient problem solving, dynamic learning, strategic planning and decision making.
Knowledge Management System and Agriculture-Based Industries Environment
There are three basic possibilities how the agriculture industries can exploit the KM system ideas and its principles. These include:
1. Extend them in a suitable study programmed; 2. Use it for its management decision support by improving the internal document management and exploitation and increasing the level of information and knowledge dissemination; 3. Make use of it for a qualitative change in the educational process. Generally, people, or community of practise who are involved in the agriculture-based industries are:
• Farmers -who start and initiate the process of learning experiences, and agriculture environments. Concerned with identifying and then transmitting intellectual contents and more focused on inspiring, motivating, and managing an active learning process by farmers.
• Researchers -who generate new ideas by doing research • Administrators -manage all aspects of the agriculture industries tasks such as financial management, security, plantation and others.
• The sponsors or practitioners-the agent who sponsors the farmers or researchers in completing their studies or research works. They are working together, hand-in-hand, in their institution in order to achieve their aims and missions statement. In the education industry, KM can be defined as a systematic process that creates, captures, shares, and analyzes knowledge in ways that directly improve performance [4] . It is related to help people in this organization to communicate and share their information. There are three important goals of the KM system implementation in the agriculture industries [6] . The goals are to serve the community, farmers, and administration of the agriculture industries. Below are some descriptions about each of its goals: 1. Community: To support and encourage interaction between the agriculture organization and local community. Both individuals and communitybased organizations may want to investigate an issue, drawing upon the expertise of agriculture industries and its staff. Agriculture industries involvement includes diverse activities such as public presentations, guidance, research projects, and educational outreach. The use of the Internet is an obvious deployment strategy for the community and any underlying database design should support intuitive browsing and topic-based search capabilities. In fact, the Internet can extend the notion of "local" community to include a geographically dispersed intellectual community interested in the research and educational materials generated by agriculture industries. 2. Farmers or Aricultural Learning Institution: The agriculture institutions who are developing its research presence through graduate education, grants and funding, technology transfer, and scholarly publications. In a very real sense, this mirrors some of the requirements that face organizations such as consulting companies and industrial research laboratories. The Internet is allowing professional societies and other academic organizations to build online intellectual communities.
Administration:
To promote community involvement and research activity. While these activities are not completely aligned, a KM system could enable key administrators to gain insights with regard to ongoing activities. Administrative capabilities should support the development of policies that encourage new projects and activities in line with the strategic directions set for the agriculture industries.
While the term "knowledge management" has become overloaded with different meanings, there is a need to develop specific strategies to capture and organize knowledge assets or expertise. Agriculture industries are knowledge intensive organizations that could benefit from KM efforts. There are seven steps of process of the KM system implementation in the agriculture industries:
1. The identify stage determines which core competencies are important to academic success. 2. The collect stage deals with acquiring the internal and external knowledge, educational skills, fundamental theories and human experience needed to create the selected core responsibilities and knowledge domains. 3. The select stage takes the continuous stream of collected, formalized knowledge and assesses its value. Initially, one framework should be selected as the basis for organizing and classifying knowledge to be stored in the knowledge bank. 4. The store stage takes the nuggets of knowledge and classifies them and adds them to the departmental memory. Departmental memory resides in three different forms: in human minds, on paper and electronically. 5. The share stage retrieves knowledge from the departmental memory and makes it accessible to the users. 6. The apply stage reclaims and uses the needed knowledge in performing tasks, solving problems, making decisions, researching ideas and learning.
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Intellectual Information Innovation 7. The create stage uncovers new knowledge through many avenues, such as observing students, student feedback and analysis, research, experimentation, creative thinking and automated knowledge discovery and data mining.
In the context of agriculture industries, there are three key industries that could be considered in a field of KM application system environment. Firstly is regarding on plantation industry, followed by the Fishery as the second industry, and lastly the livestock industry. The connectivity of all of these industries and its related to the KM system is as shown in the diagram below. 
A Proposal of Knowledge Management System Architecture in Agriculturalbased Industries
In certain organizations involved with computer networks that have multiple clients and multiple servers or called the Local Area Network (LAN) environment, which is based on our research worked, the system architecture and its interface of the Agricutural KM system in a collaborative environment will be shown as in Figure 4 and 5. In this figure, users or any person who are involving in the agricultural industries may have a multiple of clients and servers that are linked up to each other by using wireless or wired cabling with high bandwidth technology. The highest the bandwidth is much better, especially when working in the related of agricultural multimedia environment. This means that clients or users of any server can communicate and they can work in that particular server or go across any servers that are linked up together for knowledge acquisition, storage, dissemination and application. This figure also illustrates that people are not only working in the LAN environment, but also in the Wide Area Network (WAN), where they can work at anywhere such as in the jungle, over the sea and many others, as well as to work at anytime. This network infrastructure probably happens because they are linked up over the internal network 
Requirement Analysis of Knowledge Management System Architecture in Agriculture-Based Industries
When we talked about framework that related to KM in agriculture-based industries, we have identified three main categories of components. The categories fall into the technicality together with k-workers component, psychological component and behavioral component. In this paper, we will discuss briefly each category and focus on the sub components that exist within the categories.
Technicality Components a) Agricultural of K-Workers
If we are interested in KM in agriculture, we should also put the same interest to an issue, which is related to the KM that is agricultural of K-Workers. 'K' here means agricultural knowledge. As what we proceed to the new era of millennium, that agriculture as a business, everything has changed towards the knowledge-based. Today, among popular topics of KM, which are based on knowledge, knowledge organization, and knowledge workers. According to Davenport and Prusak [5] , a standard, flexible knowledge structure to match the way the organization performs work and uses knowledge is one of the major factors that lead to KM project success. Usually, the organizational culture must change to effectively create knowledge sharing environment. And by saying that for the organizations to succeed in achieving their aims and visions, they need to have workers who are knowledgeable. This knowledgeable in the context of businesses, understanding the purpose of their job and what they should and shouldn't do. This criterion is very essential in order for them to delegate 'programmable' task that demand creativity and innovation [9] . 
b) Infrastructure Requirement to support KMS in Agriculture Industries
We have seen the rapid growth of information technology (IT) evolution since early 1990's until today. The development of IT has been spreading its wings when technology such as email, groupware, web technology emerged as powerful tools, which empower the IT environment. We have also witnessed the convergence of IT to link knowledge workers and individuals by using these tools. There are ongoing debates about the role the IT can play for KM in its system implementation in the agricultural industries. According to Borghoff and Pareshi [3] , IT is used pervasively in organizations, and thus qualifies as a natural medium for the flow of knowledge. Either we realized it or not, the most important key to make the organizations work is the knowledge. Thus, a comprehensive understanding of the tacit and explicit knowledge is required in order to understand the knowledge creation of KM at the individual level. As we have mentioned previously, Nonaka and Takeuchi [11] , have proposed four KM interactions that build on the distinctions between tacit and explicit knowledge, which was described by Polanyi [13] . Tacit knowledge is that which is implied, nut is not actually documented; something an individual 'knows' from experience, other people, or from a combination of sources. Whereas, explicit knowledge is externally visible; it is documented tacit knowledge. The IT facilities provided in each interaction are summarized in Figure 6 as follows:
Tacit to tacit knowledge via Socialization
Knowledge exchange: one-to-one, one-to-many, many-to-many Traditional knowledge exch. medium: same place/same time, face to face meetings Today technologies: teleconferencing, desktop video conferencing tools, E-meetings, village wells, synchronous collaboration
Tacit to explicit knowledge via Externalization
Knowledge exchange: one-to many Traditional knowledge exch. medium: created periodic reports, white papers
Today technologies: Electronic mail (E-mail), broadcasting information via distribution lists, answering questions, annotation Explicit to tacit knowledge via Internalization
This form of knowledge creation depends on an individual's ability to make sense out of explicit information Today technologies: visualization
Explicit to explicit knowledge via Combination
Today technologies: E-mail, GroupWare, Homepages Based on Turban and Jay [16] , KMS is defined to facilitate KM by ensuring knowledge flow from the person(s) who know to the person(s) who need to know throughout the organization, while knowledge evolves and grows during the process. It is claimed as analogous to a tool. A tool is only successful if the users of the tool succeed with the tool. Based on the survey carried out by Alavi and Leidner [1] , they identify KMS development technologies currently being widely used in many organizations. See Figure 7 .
One should be understand that KM emphasizes a wide aspect of interests. Disciplines like agricultural science, organizational learning, cognitive science and many more are some of the aspects, which KM could be empowered. Of course, it is not solely about technology but it does require the integration of existing information system. Our discussion on this issue of KMS has brought us to focus mainly on the technologies used to implement KM. According to Skryme [15] , standard KM initiative involves the creation of knowledge bases, active process management, knowledge centers, collaborative technologies, and knowledge webs. There are several technologies that involved in building the KMS, including the Intranet, Internet, DSS tools and GroupWare.
There are also listed some of the key elements of a KM infrastructure built over time:
• • Push technologies and pull technologies • Object databases, portable documents • Helpdesk application, information retrieval engines • Intelligent agents, case-based retrieval, process management tools • Open interoperable computing platforms, web content management tools These technologies have contributed so much in the process of managing the knowledge. We have already elaborated the functions of each elements in the previous discussion on IT infrastructure. Turban and Jay [16] , has proposed three tool of categorization that needed to harvest knowledge. The first one is an information architecture, which includes new languages, categories, and metaphors for identifying and accounting for skills and competencies. The second is a technical architecture, which is more social, such as the Internet. The third is an application architecture oriented toward problem solving and representation rather than output and transactions. Tools for capturing knowledge unobtrusively are helpful. 
Psychological Components
The culture of knowledge sharing in today's communities like agricultural industry has emerged to the new paradigm from various aspects. Processedge [14] , "Creating the right company culture in your organization, so that KM can work". What is exactly means by culture? A working definition is 'how we do things around here'. Psychological issue brings up the culture to win people's support, which definitely requires time consuming, efforts and good strategies. In our discussion, we look at three important aspects, which are widely recognized by many KM practitioners, as the most attractive approaches towards the process of seeking, sharing and creating knowledge in the organizations or agricutural industries.
Behavioral Components
In this new model of work such as in agricultural industries, some revolutions have taken place. Revolutions here referred to the shifting of the way people works, the methods used by today's managers to manage their staffs, the way knowledge is to be shared and created, so on. In this paper, we will focus on an aspect of behavioral issue of KM, which is trust in the context of knowledge sharing. The attractive phrase, saying that 'Building Trust Is An Art'. Thusm trust is defined as, to place hope or confidence. It cannot be decreed or commanded. The willingness to trust is a combination of values and evaluation, attitudes and interests [8] . It actually depends on whom we consider trustworthy and how well we create trust in others. To develop trust needs collaboration and excellent communication, which can be systematically worked on [14] . Knowledge is something, which can be so powerful and useful, but at the same time, if the value of knowledge is misused and mistreated, it may direct to disaster. That is why the concern on an aspect of trust on the people who involved themselves in the knowledge sharing process. To avoid mistreated of knowledge from happen, we as knowledgeable people must make sure that the person whom we are going to share the knowledge with, is a trustworthy person. What are the methods? All should be based on trust. The important point to be highlighted here is the
Knowledge Management System Issues and Challenges in Agriculture-based Industries
The issues and challenges that encounter of KM system in agriculture industries normally are based on the following aspects as discusses in Table 2 and Table  3 . Knowledge sharing networks and especially CoPs provide an easy entry point in KM with enormous benefits. They readily overcome cultural barriers to knowledge sharing. They offer the opportunity and ability to manage organizational knowledge, on which the level of social capital can be released. Furthermore, they act like gene pools within which the ability to evolve future solutions lie. Through such communities the issues of trust and motivation essential to ensuring continuity in KM can also be addressed.
ii. The Establishment of Knowledge Team or Expertise:
People can easily ask and refer to them whenever needed. The knowledge repository facility will help communities to find the right things from the person in order to answer their problem by them immediately.
iii. The Establishment of an Internal Learning System:
Enables people to respond to client and public inquires regarding certain knowledge at anytime and anyplace as a learning center.
iv. Generation of Knowledge:
To make use of external resources of knowledge and generate it into the normal system for the benefits of the internal users and future used.
v. Knowledge Value and its Availability:
To making the high-value of corporate knowledge easily available to support all people to make decision at the lowest, broadest possible levels. Best practices are a good starting point, but organizations should be conscious of the pitfalls of using them. These practices should not be used in isolation. They should be integrated with other endeavors such as CoPs. Only the best knowledge from the expertise or any sources will be deposited in his knowledge repositories. ii. Reduces Time of Learning:
KM supports the best practice system where those who are as a new comer into the organization can learn anything by using knowledge repositories. So, they can learn easily without taking too much time to acquire knowledge for certain things. iii. Enhancement of working in a Team:
By using this system, CoPs will work very closely with each other so that they can work together in completing certain task and mission of the organization. iv. Minimize Error:
Knowledge can be compared with an accurate map of a district. Having a map of the territory in which we want to travel, gives us the coordinates of the places we want to go and routes to get there. The map enables efficient traveling and avoids moving around by trial and error. Having more knowledge than competitors may therefore provide a competitive advantage to a firm. v. Increase Quality and Productivity:
This system will ensure people will work closely to the system so that their work will be monitored. In this case, people who are working for certain task will keep maintain their task with reducing of mistakes and at the same time they will work and produced the best services as well as to increase quality and productivity.
Conclusion and Future Research
The application of KM system in agriculture based industries is a good platform which can be used for creating knowledge repositories, improving knowledge access and sharing as well as to communicate through collaboration, enhancing the knowledge environment and managing knowledge as an asset among their communities. By using the knowledge in the organization or industries, we can produce the best work and deliver it in no time and at the right place, while achieving the good quality and productivity as well as the return of investment (ROI) in an organizatione or the industries. Of course, in the process of developing and implementing KM, there are a lot of issues that need be considered.
For the future research, among the issues that could be considered in order to become KM system is more useful and relevent to the argricultural practioners, it is suggested to be considered its elements as as follows:
• To determine the best way for approaching and managing knowledge effectively including motivating people to share knowledge and access through the system.
• To identify the good metrics for evaluating efficient KM.
• To determine the best way to perform a knowledge audit.
• To identify how people create, communicate and use knowledge.
• To determine more inclusive, integrated KMS software packages.
Knowledge is a very valuable asset to any individual and organizations. It is a key to enabling the existence of knowledge world. Its value should be treasured and shared by all levels. Trusting culture in knowledge environment should be built upon one purpose, that is to get to know how much values do the knowledge possess, is to know how much we trust the person whom we shared the knowledge with. It is also proved by researches that successful companies reward employees for seeking knowledge. Less successful organizations or industries, by contrast pushing knowledge to where it is needed. Goals, incentives and participations are identified as the most reliable approaches to attract people seeking, creating, and sharing knowledge. Each approach has a significant role in the aspect of KM. They have great potential as essential enablers to implement a successful KM system.
